
Circular Motion and Universal Gravitation Answers 

1. D (Aug ’99, 12) 

2. 26 N (Aug ’99, 13) 

3. 1.4 x 102 N (Aug ’99, 14) 

4. Ftop = 6.9 x 102 N   Fbottom = 7.8 x 102 N (Aug ’99, 15) 

5. D (Aug ’99, 16) 

6. 0.098 m/s2 (Aug ’99, 17) 

7. a) 5.5 x 103  b) less than (Aug, ’99, 17)  c) The satellites speed in a stable orbit is inversely proportional to 
the square root of orbit radius.  v = 1/sqroot(r). Therefore, in an orbit with twice the radius of the first, the 
satellite speed will be lower.  

8. 69 N (Jan ’99, 13) 

9. 5.6 x 103 N (Jan ’99, 14) 

10. D (Jan, ’99, 15) 

11. 1.7 N/kg (Jan ’99, 16) 

12. -4.4 x 1010 J (Jan ’99, 17) 

13. a) 2.4x10-2m/s2 (Jan ’99, 4LA) 

       b) Fnet = mac  𝐺𝐺𝑚𝑚𝑠𝑠𝑚𝑚𝑡𝑡
𝑟𝑟2  = 𝑚𝑚𝑡𝑡𝑥𝑥𝜋𝜋2𝑟𝑟

𝑇𝑇2  OR 𝐺𝐺𝐺𝐺𝐺𝐺
𝑟𝑟2  = mac OR Kepler’s 𝑟𝑟

3

𝑇𝑇2 = 𝐺𝐺𝐺𝐺
4𝜋𝜋2 

 ms = 4𝜋𝜋2𝑟𝑟3

𝐺𝐺𝑇𝑇2  = 4𝜋𝜋2(1.2𝑥𝑥109)3

6.67𝑥𝑥10−11𝑁𝑁∗ 𝑚𝑚2

𝑘𝑘𝑘𝑘2∗(1.4𝑥𝑥106𝑠𝑠)2
 = 5.2x1026𝑘𝑘𝑘𝑘 

 

      b) Fnet = mac    GmSmT/r2 = mT4π2r/T2    mS = 4π2r3/GT2    5.2x1026kg 

14. II (June ’99, 13) 

15. 13m/s2 (June ’99, 14) 

16. 5.9x10-3m/s2 (June ’99, 15) 

17. 4.2x107m (June ’99, 18) 

18. A (June ’99, 16) 

19. D (June ’99, 17) 

20. B (June ’99, 21) 



21. 𝐺𝐺𝑚𝑚𝐸𝐸𝑚𝑚𝑠𝑠
𝑟𝑟2  = 𝑚𝑚𝑠𝑠𝑥𝑥𝑣𝑣2

𝑟𝑟
  ∴ v = �𝐺𝐺𝑚𝑚𝐸𝐸

𝑟𝑟
�

1
2  �6.67𝑥𝑥10−11𝑁𝑁∗𝑚𝑚2∗𝑘𝑘𝑘𝑘2∗5.98𝑥𝑥1024𝑘𝑘𝑘𝑘

4.2𝑥𝑥107𝑚𝑚
�

1
2  = 3.1x103m/s 

Ek = 1
2

𝑚𝑚𝑣𝑣2  1
2

∗ 1500𝑘𝑘𝑘𝑘(3.1𝑥𝑥103𝑚𝑚/𝑠𝑠2)2  7.1x109J 

22. 5.1x103J (Jan ’00, 5) 

23. -1.1x104N (Jan ’00, 7) 

24. 9.4m/s, inelastic (Jan ’00, 8) 

25. 36kg*m/s (Jan ’00, 9) 

26. III (Jan ’00, 13) 

27. 8.22x10-2N (Jan ’00, 14) 

28. 3.6m/s (Jan ’00, 14) 

29. D (Jan ’00, 16) 

30. 6.95x106m (Jan ’00, 17) 

31. 2.99x109J (Jan ’00, 18) 

32. a) 3.8m/s2 

b) Fg = 𝐺𝐺𝐺𝐺𝐺𝐺
𝑅𝑅2   mg = 𝐺𝐺𝐺𝐺𝑚𝑚

𝑅𝑅2   ∴ M = 𝑔𝑔𝑅𝑅2

𝐺𝐺
  = 3.8𝑥𝑥�3.38𝑥𝑥106�2

6.67𝑥𝑥10−11   6.5x1023kg 

33. 15.2N (June ’00, 15) 

34. D (June ’00, 16) 

35. B (June ’00, 14) 

36. 3.7x10-8N (June ’00, 17) 

37. 5.29X1025kg (Aug ’00, 17) 

38. 1.8kg (Aug ’00, 13) 

39. 4.7x103N (Aug ’00, 14) 

40. a) Fc = Fg  𝑚𝑚𝑣𝑣2

𝑅𝑅
  = 𝐺𝐺𝐺𝐺𝐺𝐺

𝑅𝑅2    v2 =𝐺𝐺𝐺𝐺
𝑅𝑅

  v = �𝐺𝐺𝐺𝐺
𝑅𝑅

 

= �6.67𝑥𝑥10−11𝑥𝑥5.98𝑥𝑥1024

6.68𝑥𝑥106  

v = 7.73x103m/s 

 



b) Less than 

c) As the space shuttle moves further away from the Earth’s centre the force of gravity active on the shuttle 
decreases. Since the centripetal force is provided by the force of gravity, it must decrease as well (2 marks) 

 

The smaller centripetal force generates a smaller centripetal acceleration which in turn requires a smaller 
orbital velocity. (1 mark) 

41. The reading will be greater than 14N. �𝑏𝑏𝑏𝑏 𝑚𝑚𝑣𝑣2

𝑟𝑟
� 1 mark 

 

Initially, the net force is zero, so the spring scale reads the weight of the mass. When moving, there is a net 
(centripetal) force provided by the spring scale (tension in the rope) which exceeds the weight (force of 
gravity) of the mass so that the mass goes in a vertical circle. (3 marks) 

42. D (Aug ’00, 15) 

43. 1.2x103kg (Aug ’00, 16) 

44. R1 = 6.38x106m   R2 = 6.38x106m + 3.2x105m  = 6.70x106m (1 mark) 

W = ΔE  ΔEP = EP2 – EP1  

= −𝐺𝐺𝐺𝐺𝐺𝐺
𝑅𝑅2

 – �− 𝐺𝐺𝐺𝐺𝐺𝐺
𝑅𝑅1

� 

= −6.67𝑥𝑥10−11𝑥𝑥5.98𝑥𝑥1028𝑥𝑥4.00𝑥𝑥103

6.70𝑥𝑥106  - −6.67𝑥𝑥10−11𝑥𝑥5.98𝑥𝑥1024𝑥𝑥4.00𝑥𝑥103

6.38𝑥𝑥106  

= -2.38x1011J – (- 2.50x1011J) 

1.2x1010J 

45. D (Jan ’01, 16) 

46. D (Jan ’01, 18) 

47. FTop = 4.3x102N, FBot = 5.9x102N (Jan ’01, 17) 

48. 24N (Jan ’01, 19) 

49. a) 3.61N/kg b) 421N (Jan ’01, 17) 

50. a) ≅ 7.6W b) ≅ 38W (Aug ’00, 8LA) 

 

 


